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Abstract of JP20021 14709 

PROBLEM TO BE SOLVED: To inhibit the formation of biofilm and suppress dental caries by using a 
mouse monoclonal antibody bonding to GTF-B of Streptococcus mutans and inhibiting the WIG 
synthesizing activity of the enzyme. SOLUTION: The active component of the objective agent for 
preventing dental caries is a monoclonal antibody against a glucose transferase-B(GTF-B) produced 
by Streptococcus mutans and inhibiting the WIG synthesizing activity. 
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I 1 

[it#JSi] * H'/haj/A^ • $3.-*y7#g 

:7>3 ->;Ph7^7i7-e-B <E#*?§tt7* 

[»#Jg3] tt(iS^3^/Phy >-^7ai7— ^-B 

JUT© (a) Xt± (b) lC^"t-T$/KiB5lj7)^^ 

(a) IE?iJ##lE«OT5/KS!?lJ 

(b) SBJIJS#1E*<0T5/^E?IJJC*SV^, 130* 

S/vH' 9 V7 7 x. y — t? - B £>ffittgB#tf> 1 ot?*> 5 E 

77/^7']) K-vMHP 12 6 (FERM P-17 
5 6 6) \c£<om£.£tl5*/?B— t/KtKfc Xte-? 
97 — 7!?^/!) K— ?MHP 1 3 6 (FERM 
P-1 7 5 6 7) iCiiJSiStvS^/^n-^/wStft: 
-?£> 5 £ i 1"5 fS#J« 1 i2«ro AtfTtftH. 

[0001] 

7 • ?a - ^ y 7 ©if 4iiaf tfe 5 ->/v h 

yyy.7x.y- if - B ©#7kj§&7*A'77 ^**Stt*afc 
[0 0 0 2] 

[«*©&fl5] t h*»*jlc5 2*«HttA» (dental 
caries) irftffllfe'CfcS. t>g& LT^5 



^£3U£LMH"Cl^.5. *glBr± x #*6(dental plaq 

ue) k^o&&±.\£mf$.zixzmwm wnr74*> 

A) tp£>$ 3.-^^7 uyV&M (mutans streptococc 

[0 0 0 3] V7 uv-iHEfcfgfi, 1. ?y=F 

-^©»T/wa-/Hr^^t?#5, 2. '>3tl^P># 
#te<D#zM§&7*^# V (water-insoluble glucan, £1 
TWI G )££•*£-?£ 3. WI G^Sr7>LT«ffi± 
I- S* • Mmt U &#SSSH4©vV *7 W ^A 

fflttfSrto^ hk7"h3^7 • 7 !J -fey7(Strepto 
coccus cr icetus) , 7 h 1^7" h a y # 7 • 7 7 ^ (Str 
eptococcus rattus) „ 7 Y V7° Y~^yi37 • $ a. — &y 
(Streptococcus mutans) „ 7 h 1^7" hay*^ • V7* 
x )%7 (Streptococcus sobr inus) , 7 h UT* hay*^ 
• 7* (Streptococcus downei) %<T> 7 US 8 ]fo.ft§? 

[0004] rftpj^-et hooElc«StA#38ffi 

<-ai<iii35cOH:, ^hu/hay*^ • $a-*y7 
t7>H/7"Fa : /A7>-y7'!)5!^2iit&!) 1 t 

«fflf*«jtt*tr^<*Ki-«9«oiiBa-eab»j > 

[0 0 0 5] xH/7"h3^ • 5 3.-^^7(4, ?fe 
MiCgtfB, g t f C&tfg t f DtV>5 3fl(D 
7* A'SVA' h7^7i7-f (glucosyl transferase) 

;^7V^7i7-f-B (STFGTF-B) , 7*/Wa 
^h7^7i7-^-C (£1TGTF-C) > 7*/W 
3^(^7^77317— tf-D (filTGTF-D) il^ 

»1--5. g t f Big t f CWiteT-S^i-efcSGTF 

WI G-g-^lgfiGTF-B^ sMJ a-$|f^^|gttGTF 
-C^5. g t f Dae^S^T?&5GTF-DI4^ 
a^/J^TK^ttT*^*^ (water-soluble glucan :£XT 
WSG) ^J*-f-5^-C*>-5. *®a^GTF^ffiSr 

^-7-i'/l'A«r^-f'5y77a-XA»CHbT»i, ftffi, » 

^^&<om^m^yy^^mt g t f cae^-s 

JXTV>5 <> 7 hU7 , ha s ,757 • S3.-^>-7|Cj:5A 
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4 « 

j&Stt,^ 2.^" :?,rt✓ffif;:;fcg#PAc*:^^•*•H^U 
-C^!l^8ft■^F-^-5, 3. tti»KftfiGTF-CCOWI G-£ 

ftfe©B«:^±lCGTF-C^^L,T@« • ftftft: 

[0 0 0 6] — ft, x hW^hay*^ • y^DJ?^ 
tt, &feft±lCg tf I, g t f U, g t f T&tf g t 
f Sfcl^p 4«<DGTFit£ J f-£#oT:f3>5, *rfti=>CD 
B^I-iO^a^h^^^^ai^— If- I (£TFG 
TF-I) t^?l»SOWIG^»^f:, 
;Ph7y^7i7-f-U> -T» -S (UITGTF- 
U x -T, -S) fcP?tf;ft.S3«cDWSG£-fifc6?ig£gl 

?^©i^tS4ot, GTF-lSffi:3i©WS 

[0 0 0 7] A««HSIW^gcDiiJg{c#oT, JSBBlr 

5»*Jt#Srffl v ^fcglM6ftJWHBftaEKi <fc 5 J&*^K 
«^e>(DWI G^j**»#B#fBB&lfl«FUi:0, 

?^©f«:i'&ttGTF (£KGTF-BiGTF- 

C*»e>*5) l^-TS^P^ (I gY) ;<>5#ib;h/C^ 

[0 0 0 8] UKU^ ^B«>Qf%^-7'a. * h ^ 
SrPI*-fSPAclC*)-rs I g G^^7*(0v^«/^ 



Sr^^«-r 5 r. b \£f$Oh Lftb LX^Z> 

(Nature medicine, 4:601-606, 1998) „ L^L-ftd* 

tot, 

[0009] An^f-h'^^^<Dmmm^n<>x 

- * y * <T> G T F - B G T F - C CD *> 3 Jf>j£-g"gi£ 
(SttgcD 1 o) t f^-E^JcD-i:/^ KSrfk^-g-^ U 
*ft£^?;M£&&LTGTFfSttlfi§ig£t>oI g M 

OGTF-DcOWSG^etttX hUT'hay*^ • 
y/!)?^GTF- I CDWI GG-tfLmmcM LTtt&g 
^ffl**^t>0©, ^-T5y'E?lJSr'feo*#<OGTF 
- B RXfG T F - C (DW I G^gttfc^ LTtt^ < ffi 
#^^r^^^V^ (Infec. Immun. 62:5470-5476,199 
4) o fcT, ^rcoaco^lc^. Y\s7°Y=i y1}* • 5 

[ooio] ^{c, *mwmbom%.yfr-7>ti^ h 

\/zf V =i y % ' 5a-^vxc0 3a<DGTFSr^SiJ)t 
iCLfc., GTF-Bir^tt^-t-ft^»5*> 

w^o*^^ww i G^j£Stel;::*fLT$iS^|i&gf£ 

ffl^-f i tSr^ttlLfc,, (Infec. Immun. 61:323-328, 
1993) o * M^f-ay** • y^P^^C04a 

COG T F SrOgiJ-r ? n — ^/wSfcflt*H«co* 
SrCffigiU GTF - I tS^-TS lttfr*S»»«© 

wi G&ms&.&mbMz.wm-rzzb&fix^z (fe 

MS Immunol. Microbiol. 27:9-15,2000) „ L*»U*^ 

3fc*S:*i-*»5*\ mo^xtiTmxhz, 

[0011] 
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*4>W I G-a-j£fiH44:©#t5^ ? n — fjvft 

[0 0 12] 

®^S4-f5GTF-C-CS>5i#x.bixTtfc. 

^tttGTF-B ms^isH^-c&s r. t *m 

[00 13] BP*k #3§9!tt:* F^Fay^ • 5a 
-^V^dSa^i-5GTF-B©WI G-g-j£gtt£|fig 

&5. c? ^5IMf±^. h F 3 y5ti^ • 5a-^ 
^^14t5GTF-BOW I G-g-^ffiitSria* U 

[0 0 14] ^-Lt, MIEGTF-Bt LTfi, E1T© 

(a) XJ4 (b) KiFfT 5. smmfrbftZhO&m 

(b) m^m^riwMor % ; mimosa »-c\ lxn 

F - B igtt£#T3 7 $ / $gB?nj 
[0 0 15] ±E*yi?n-^0t#t UTtt, 

G T F - B (Dftmmn 1 o-e$>-5ffi?lJ#-{§- 2 Ef©7 

•S-fS^/^n-^/Mftft, ^V>f4GTF-BOteOS 

[0 0 16] SkiC, ilE^/^D-t^iLT^ 
?!>^-7!>^a^/!J K-v MHP126 (FER 
M P-l 7 5 6 6) iCfcUgiSfta^ey * n— t;v 
XI4-7!>^-v!>^^!) K-vMH P 1 3 6 

(FERM P- 1 7 5 6 7) \C& (Jg^ftS*./ * 

n--^mtflc*»ittfe>ii.s. 



[0 0 17] 

*^KI^*5VT. IE#OGTF-B v -C&tf-D£# 

T, A^5^t^^-7^/WA^|^*jrt5 3a<0GT 
FW&tflKotB&f^tTofCo ^<Dj|§&. GTF — B 

T-f±, ^ y ^/v-B^ft|a»c##-t-S^(i^ Fi'T'Fny 
£g;fc/<W *y ■< ^a«^S<d loffcl «#S/I± 
l//Fay*^' ^a-^y^li^ G T F - B £>lW&f£ 

^l-St>fiH*«l# Sr-t-5H^ttGT F - CCtt/i 
<, GTF-B-Cfo5t#^e>^.5o 

[0018] ^ot, #38W©*irF8&3!ltt, ;* 
F^^ • * v*©ftii®SfCB J F--e&5GT 

F - B (C^WtCSlS L, $G T F - B (DW I G-g-J&ffi 

5GTF-BJ Cltt, ^Fl'/Fa;'* 

*-50*^^-f5GTF-Bfc-^*ti5. 
[0 0 19] I* Fl/^F37*^ • U-iC^ASl 
41"5GT F — Bj ©^^t LTH:, OT© (a) X 
fi (b) lC^i-T5/®fffi^P>*5GTF-BS:^ 

(a) SB?0#-^lia«cDT$/^BB?IJ 

(b) gBJlJ#^-llB«feOT$/^E?iJtC*5V>Ts lXi* 

f - b fttt sr 5 r $ j mm 

[0020] E?B##iiB«w>7S/Kga?iji£ 

Kd5G T F - B S14Sr#-t 0 «KI»6**i<tV^, 
if4L<tilXi4»-CJ)5„ rixftgjBj ttt, ® 

^^WSS^36)£(Nucleic Acids Res. 10, 6487 - 650 
0, 1982)fc<fc9£t$-&5;ri:;4ST?# 5fflR*ftg|c1- 

[00 2 1] *»W©A* : fRF9J©^i^-Cfc5 i Ey 
^a— f/l/^|C|4, ^Fl^7F = 5'*^- 
^*SMi1-5GTF-BIC#S»fcSlSU SiGTF- 

[00 2 2] •?:©'p-T? , b, £lT©(D~®^^-f ; e/ ^ a 
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(D WTW (a) Xte (b) ld^-t-T?y®Ba^e>* 
5 G T F - B U &GTF-BOWIG 

(a) E?iJ#-^ll2«<OT5 /^E?iJ 

(b) EJiJ#-§-lE«<OT$/Kffi?lJtc:JoVNT, 1X14 
&&®OT m&XtttttaZil, A>oGT 
F - B <om&*Gtt> 7 5 / KE?IJ 

© l9IEGTF-BOSttg|J&©10-efoSE?ll##2 

I0 0 2 3] (D i(EGTF-B<??<lfe©SttStt-e*)-5 

mm^ 3 is^-e* $ ft* a ^^-ae^^tf^^ 

® v^-T^M/n'-vMHP^e (FE 
RM P-l 7 5 6 6) ICj^ffi^ft-S^/^n— f 
frWk, Xti-?Vx-^"}x^4y'V K-t MHP1 
3 6 (FERM P-l 7 56 7) <fc 9 S££;h,-5^ 
y ^ n — Jvwgtft-Cfc 

[0 0 2 4] ^-T\ GTF-B#_fcJB (a) K^-fT 
5 7 ft 5 *g\ ±13*1)^^1-* y * a —T/u 

ftmwmmicK&i-zffliitig&im& 2 (c^-rr $ s 

[0 0 2 5] *%W<D<H«^P5M<DG%)f&ftX'h?>*; 

f>m£.-r%GTF-B\c!&mmc8.fci„ &gtf-b 

f - d {esc u ft v * k v > 5 ttRSrflNrJ^o r t W £ b 
F - C L ft v > t ^ 5 tt® £ $ 6 KflHrJSo r. i: # 

[0 0 2 6] * h l^hay** • 5a— ^V^j55S^ 
1"5GTF- DRVG T F — C {Cf4, * M</ h n y;& 

ft 5®£feasM£-t-5 G T F - D&tfG TF-C^S 

[0 0 2 7] ^ h U:/ h = * # * • 5a-^y^5I4 
f5GTF-Ddf):«f:l.m »T© (c) Xfci 
(d) K^-f7 5/&E?ija>f>ft5GTF-D$:^-e 

(c) sa?ij#-s-4E«coT$y^ia?ij 

(d) mm^A^m.nr^y'mumc^x, ixis 
maiBror $ m.&xnmn£titc7 $ 

TF-C<Z>A#0<Ji: LTW\ fi*T© (e) XI* (f) »C 
*fr5y»E5!l*»fe*5GTF-C*r«*-e*5. 



[0028] (e) &.&m%-5mm<o7*/mim 

(f) SB?d##5lB«<OT5/KE?IJlC*5V^T, lXti 

E?iJ#^-4S.t> t 5l5«©T5yKgBjnjicfev>T 

[0 0 2 9] X l-uyi-ay^ • ? a-* 
-fSGTF-DlcSJ^LftV^tV^ttSt. y-Y^ZfY 

ft V * t V > 5 &S £ £0H!:#o*- / * n — Jvwtffcfle t LX 
t*. iEdJ^-f^e/^D— ^-/pgt^Rt/ilBdXc^-f- 

[0 0 3 0] ^ hw^hay^ . 
•t-5GTF-B{C#^6<j|caS:L, iGTF-BOTI 

9:<o#xS»c <t 0 ffrfc-f 5 r. t & X 1 5. 

(1) ftmw^S 

(2) ^^Xtm^M^BScDSSt 

(3) MfijK^ 

(4) /N-T^y K-vWMS«:^n-^> ; ?' 

(5) */^n— ^-/Vjft^ro^ 

[0 03 1] £JlTx ; §-XS^CO^^TlftM•r5o 

(i) timomm 

SAffiici?) g t f C-^g t fDS:/ •y^7'?MfcU 
Al 3 0CD«cft^) ,4gtf B^mi-5»«fi«l 
m (±I&WS U 2 O^^hU'T'h =ty^^.-S.U })K 

sBs^ftif) , ^v>i4 g t f B<Dm&nvLmmz%& 

[003 2] ( 2 ) AffAt^flcX^MiaoflUK 

■»j-¥3s©iijtfL»ii& (t het^s-s^-t-sipicjte^i 

ffrfcJSU ii^s *J®*a*»bi»l~l 4 P»C1~4 
Hft««rtTV^ % *^Si9^Jl~5 PtticfHi, 

[0 0 3 3] (3) fflaaffi^- 

I4> ■7--7-^-0 t 5>'V->a^-Ob<0*fe (Nature, 25 
6:495-497, 1975) JUHrftlCip CS^gfcfrifeKftoT 
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• » 

X.ff-7^^4*5^n— 7P 3/X 6 3 -AG 8. 65 
3 (6 53) . P3/NS 1/1-Ag4-1 (NS- 
1) . P3/X63-Ag8. Ul (P3U1) , SP 
2/O-AgH (Sp'2/O, Sp2) , PA1, F 
0&3^I*BW5 1 4 7, 7^hft«5xn-72 10 
RC Y 3 — A g. 2. 3. , t HS?(553ia— tU-2 
66AR1, GM1 500-6TG-A1-2. UC7 
29-6, CEM-AGR, D1R1 1 fcS^liCEM 
-Tl 5 3. 
[0 0 3 4] (4) K— ?<DM1RRXf?a- 

*-f U *8JB<D J8, e>tvfc ? s/V© 

R I A^EL I S A*©B**a»3S«fel::J:oT« 
fetZZ. tfciUfrp- t^-e#5„ GTF-BIC#S 

0Hx.fi, GTF-B^rflV^EL I SAlCfco 
T^^ y— =>^-C#So *fc, GTF-BWWI G-g- 

5. gtf-b, /vf^y k— r«m±»» yyf*D 

!7A$»?fc (pH6. 0) JttFTSJflff*- h 5 !7 A 
3iS£-*&l 0 0~1 5 0/tl5r9 6^-<^o^ , u— h 

^-iy 3 i/9*S*y >-®7J y !7 Aig®^ (pH 

6.0) 2 0~5 0 m 1 Sr^X., 3 ytTl 6~24Sf 

foy°\/- h&aBLklzfi^TW i G-g-^ic 
©Wat****-* r i: Ic <fc y , ftttd^ii^^S^-f -5 

— *vv0t#£&£'*-5/M'?'y K— ^^^a-^v^i- 
52f?£tt, ffi&©#i£K&x.fi&<, WcRjSSfrft 
V\ K— T©^n-=v^4, 0Jx.fi, fiRIMfr 

*Hfe*fc: j; y f?ft 5 r. i §„ 
[0 0 3 51 (5) ty^c- TvvgiftoftSi 

Stfi, W^y K— 7^>trhuXtt'f' (-v* 



ftgE*n£* s v > f±gtft e> rnmmm $ 

S^&ifti: LTfi, 0Jx.fi, Ham'Fl 2&J&, MC 
DB 1 5 3J£iftfcS^fi#;&/U->£AMEMi&ii!l#<D4l 
tf/l^.MgJfcS.tfMCDB 1 0 4Jg)6, MEM^i. 
D-MEM§S6, RPMI 1 6 4 0J§i6, ASF 1 04 

ti. m&*&mti, smc&cx. wx.t$tkin. 
mAxmrnt. ±M<o%m±mhz>^t3.m*&. mam 

ffi, *yy/WKte, (D 
EAEXIiDE 5 2^) , Jt^A/^o^y 
tt7"Df^yA*7Af©77^=7-f*7A^Pv h 

fiifr-efc5-i:<D?l^fi, ^X«filSiGTF-Bl^r 
5ELISA, V**i>VZfuy \>&RlfWl G-g-J^ffi 

[0036] *^W(0*#^^J©^tt, A#^BS^) 

K^Jro^ffitLTfi, «s|xrf, W^y K-ro§i± 

[0037] *&m<r>&i%^m\<n&$®%iK.mmfe 
ztitt^tf^ ii^i~3iHi/p-cfcy, »*l<»iihi/ 

B-C&So *^W<DA#^KBiPJ®^i:ft5ft!fett % * 
^W-r5»fe-e$>5|5By#»c:R5^$H-f, «x.tf, t 

[0 0 3 8] 
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n i §asGTF(D#^ 
( i ) Bwmmom®. 

(Infect. Immun. 60 : 2815-2822,1992) iCipCT 
imLltX hl/^Fay^ • $ l/!)KSB8ifi6i 
« (GTF-BW , KSC4 3)UWg&t* (GT 

&lfNH5«ffiitt (GTF-DM 

teztiztioMwmmfi&wftm Lx&m tfc. gtf 

■JvwgilftSr&ffl LTM38 Lfc&G T F©g£l^/p£-fc 
5#»J£*rSfc*<D&g^#)3M£ (FEMS Microbiol. 
Lett. 145:427-432.1996) SrffiVT&SLfc. 
[0 0 3 9] (2) B*'**fcK* 

fr*>W8®8l!S (9X7 5mm) SrfflV^T^Kte^t*OB 

feQAfflMttil (6 0t> 3 0»R) a&SRSal&Mk 



.£flW»MMWIl«Lfc«fcGTF- I©0. 5/xgt*fi 
{tGTF-S 2tf>0. 2 5/z g, 5 0 mM-> 3 It, , 

■r t&mtm ( P H5. 5) a>e>tt£KjftK3ini 

SrSti^fcAK, 3 7t, 3 0gffi^Tt?l 6^ffln- 
y *«**:1To-Cf't*ttW I G&MMFBJbli:£jft3ii: 

[0040] r © J; 9 |c LTSSSU Ufctiftt;^ V 
«BMAOIIWMMric 5 %V 3 ItJfeJDTH B« 
«S2 m 1 £A*K *— ifci*;S8c<Z>£: 
&&0l6&5£ffi®U 3 7X5, 1 6f$fffl, 3 0&fi 

Srja^rtfA'ry^ia.g (ftA*f-h\ 10 

Sffl) LT# M*fl^»JU -tit* 

*X©®{**£5 5 0 nmlCfcrt 3 fflg«l£fc 

[004 1] 



[0 0 4 2] »*Sr*il!:;j**« 

[0043] 



x 10 0 



[i 



R K ff 


pa «f * (X) 


KSB8tt 


KSC43** 


NH 5tt 




0-2 4 


3 4. 8 0 


0. 3 0 




3.0 7 


5 6. 4 0 


0. 5 2 




0.0 0 


3 1. 3 0 


0. 3 3 




0.0 0 


5 1. 10 


0.0 0 




6 5. 3 0 


3 8. 0 0 


1. 0 8 




7 2. 5 0 


5 8. 8 0 


1.20 



[0044] &10>«ftttU GTF-BSraSS-fSKS 

IS»tt, ^ati>f)**tt^*y(wSG)t*|jlt5 
S. lot, ^H/^Fay^.fy^^M 



X- ^3.-^^i5GTF-B<Of^ffl<Z>*"CB<SP*«IS 

^T*tS»««*Sr1-5H^B:GTF-C-ef»*<, 
GTF-B-CS>5rtS:3a<^LTl^5 0 

(1) GTF-B<DmM 

*yu-fyzx v %x . ;^y/ps i 4* (jSlMM 

C) («T, ¥IC rpsi4ftj fcV^J) HGTF- 
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« » 

^=.jl>y^7^{ K£8siDLfcM4i£i6<D8L'PT-3 7 
<CK:T1 8l$fflJggLfc^ «#&£iS-fr#!g (8,000r 
PD, lOmin) UT, ^#±^4r(HlllKUfc. Z<D#%±m 
SrPellicon cassette system (Millipore, Tokyo, Japa 

n) -ewBLfca* %i.®7>'*-<}A.t : Mz_xmim& 

£6 0%iLfc<, -mtm&. tt^feSrBiRL, 5 0mM 

y y * (pH7. 5) \z®mu m&ffi 

Lg#f Lfc. #7^7A (2. 9X1 3cm) 
5 0 nM !J U !7A$®& (pH7. 5) T? 

fcJl/fc&SH&SrSfc&gLfc. »#l>fcBBIt* 5 OmMy 
tVV&mim (pH7. 5) -C+^ffi^, 0~1M 

(omfct h y !?ASr^tt5 omMy y 
( P H7. 5) -e&gwgtijs-arfco mm/<*->& 

10 0 4 6] ^Tk&te^;* V-g-ffcfgttttU 77^-^a 
VlOaS^fy y 3 7tT? 

St, £/£LfcW I G£#«t£-8\ 5 5 OnnxaRftgfc 

Lfc. »3tSilfc»*«*>bWIG^ 

[0047] (2) jumwiumm- 

( i ) ftffttttftttHM&OMfi 

»VHi, ttRrtfcS^ttttErtfc:, »SSG T F - B Sr® 

£V»f4, y tTT5?a^K^7'A (Ribi Ajuvant Sys 
tem x RIBI IMMUNOCHEM RESEARC, INCtfc (W , |RJg : 

(t*) ) ttt^ait-rsr tic ±9*iia (o 

0) MLt $JH&&fl»e> 14 0 B, 280g, 42 
0 mc*»l!!GTF-B£&T& 5 V^ttlg&rt 5 

/Mftftg£ W ;/ y K— -rfSSIwgr-* 0 & tfiJ 0 fc t> HI 

[0 0 4 8] ai) ^9*inuMni&<Diisi 

8 -7iF^7=V»tt^!7*#ffi*fflJSP 3 -U 1 £IE# 
It* TRPMI-1 6 4 0lC^/U^$Vl. 5mM&(/^ 

teieiiflu o%?rjpx.fc^j icmm (3 7t> c 

0 2 , 5%»ft) U 4 0mtC2x 1 07«±<O«ffliaSr# 

[0049] (iii) /M^y k— roffcs 

RPMI-1 64 0 (0#£!2gtt m ) TJ:<asi*L 

fcM-^^^ttix i o 8 mt^y^'wmmms&2 

X 1 O^SrS-g-t, 1 5 0 0 rpnfC 5 ftm&bftfH U 
fc. itKt bT#lb^cJ»«Biat P 3 - U 1 ©S£Ufc 



^P=-/K 1 0%DMSOS§^lmlSriDx. N 2#&lc 
RPMI-1 6 4 Ofc&^KlJll*., 5 0 ml i £ 

5<t 5lCLfc. 1 0 0 0rpm-C5#FAit'fr#^ ±» 
HPS^JNCiftWSSrlJCLfc^ HATl&ift r± 
KE1MtmcK#*9- % s*->'i 0" 4 M, f5v?Vl. 5 
XI 0 _5 M, M7S;7'7!)y4Xl 0 _7 MSri)n^fc 
i&i&J 3 0ml5r^Dx., 5ml^p<^ fcV<5/ h-C^S^Ie 

HBJS&fflHBU 5%co 2 -<y3- J L'<- ; ?-tf>3 7t-e 

2 B#|i8it# bfc. 1 5 0 0rpm-?5#ffiii'fr#&&, ± 

U 9 6 ^t/W- He 2 0 0 ix 1 /ftf 
U 5%C0 2 'f>'dr3L^<— ^ — cf»3 7t;-X?l 0~1 4 

0 mmm ufc. 

[0 0 5 0] (3) A^-yi) K-v©^^!)-^^ 
gtGTF-B*/^n— ^-/ugt^g^-f-^y^yi; |? 
-YO^^y-=y/|j, RD?i£@*fHfcUfcEL I SA 

(Enzyme-linked iramuneoabsorbent assay) £rfflV % Tfr 

GT F - B<DW I G^ffitt^fa^l-S*/ ^ n— 7-/P 
gt^SrjS^1-S^^y K— v(D*>r y-=v^tt, 9 
6ftE I AT* I-'— h SrffiVTW I G-a-fieP§.§(C#5Sa 

[0 05 1] »iSGTF-BSr 1 5 0mM<DNa C 1 

tt2 omMy yrnmmm (pH7. 4, grFrpBsj & 

V^p) K2m g/ml<0«a-eSliK«, 9 65tEIAyu 
- h In 5 0 ^ 1/^-f t. 2 ^Mtte Lift 

S^T'U'— hCSffifbLfco 0. 05%OTween2 
OSr-^tfPBS (£TF Tt-PBSj i:V^5) Sr3 50 
Ml/^i*o^ffiU ^iTCll$TOeU&ffi-h©®& 
SMSS!r^D5'^ L)t 0 9 6?tE I ASrT-PBS 
(CiO 2[Hli5fe^, T-PBS*7*U-MC5 0 /i 1/ 

S 1 K— ▼i(F*±i»*' 1 

0 0 /t 1 /?tTo^D 4tT?-tfe^tt^a-C2^M 
#cBLfc„ E I Ayu-h^-T-PBSlCit) 2 0^ 

s<>V***y?-^fe^m (TAGOtt m , |R5B : = 
(») ) O500 0ffiF«rf?fK«r5 0 ju 1 /% 
•fo5ySL,> MflfifBiStLfe. EIA^l^-hSr 

T-PBSfCit) 2tHli!t#m> OPDSK& (o-7i 
-l'^7 5 V2ig^|g6 0mgZ?^>'m-})>&m& 
f£ (pH5. 2) 2 0n>UC&frLtz%Zi&\£ > 30%<DiS 
^-fbTk^ 20(i 1 SriD^fc^) Sr 5 0 /i 1 /ftf o# 
ttU, 1 N(OfitgHSiK«r 50m1 /%•? o5?a 

LSlS:Sr#Jh**fc. T'W- h y -^-{CTP^7tS?r± 
Sifi 4 9 2 nm, gijgtft 6 2 0 nm-CSJ^ Ufc. 
[0 0 5 2] JJclC, ±IEE L I S ARj£fc*»tt«rjj*f 
^HiWlCOV^TGTF-BOW I G-g-J&SttKft-TS 

<^fc»0«*±»*»e>lillL.fcGTF-BOa»**fi 
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(■W&ttftX) M^TI^fc, 9 6KE I A/l/- 
htf>£ft|.lfig^5 0/il G&lmU) tW^!l K-v 
±S5 0/il«rittU ^&IC2 0#fffl#Cg&> 3 00 
mMv^ff 2 5/xl£0. 6MVyffl&ffim (pH6. 
0) 2 5/i l!:J0t, 3 7 c ttfM;/3r^'<— ^^1 

hft^mm$:m&zim\zLxx? y-~^u wi 

[0 0 5 3] :tiW^5 K— vfcov^Tlfi^ftSiife 
S££>E* b*Wc 2 #:££iG TF-Bf/^n — tvUffi 

1 7 5 6 6MFERM P-1 7 5 6 7t Ltfltl 

fco 

[0 0 5 4] (4) *y^a—^/wa#©IBK 
ncOJ: 3(CLT#<bixfcW^y hWFERM P- 
1 7 5 6 6MFERMP- 1 7 5 6 7^1 o%*M&J& 
JilWJDRPMI 1 640**fc4-6BR|**Ufc. * 
<Dt%m±3nZM$>. 0. l%T^fk^MJ £A#&T-C 
AMU *v^ttff%tJWif««Lfcfe©*||»U 

#LT4TCT~C2 BWSW^, «^j»L, 
g^nyyyl^tLtfflV>fc 0 ft*5, FERM P- 

1 7 5 6 e^bWbixfc^y^n— Jvw^WMrMHPl 

2 6 ir#£ U FERM P-17567 d>&ft&ftfc 

n-^yl/gt^SrMHP 1 3 6 £A4 Lfc 0 

[00 5 5] mftM 3 ^/wft^Krtstt 



^Strn-i-jVtiifa MHP 1 2 6 



ty^O-^tt* MHP 1 3 6 



[00 57] $2tO + + j HtR36*3»l. 5£* 
S»£* *#«>GTF-BKJW*fiQt:tt#**V\ ft 

tt f+++j > r++j > r+j > r-j tv^5BI#"C 

[00 58]^2 <Djj&*|*> ^/ ^ a-t«H P 
126tMHP13 6irlt GTF-B £|& 



(1) GTF-B, GTF-CWGTF-DlC^n 

#biifc2i^yy K-^ *n-:h 

/^WCO^T. GTF-B> GTF-CMGTF- 
DtO0SMEL I SAM^^yyqyr>fy 

fffltSGTF - B«JSRt;S«ttlt*ICttffli-*GT 
F-CSii^ft, ^H/^Fa^^ . * uy KSB8tt 

nfect. Immun. 60:2815-2822, 1992)cD^T*f^SL^c 
KS B 8tfc&tfKSC4 3#£sny $/2/(l0jig 
/mDfttfl OmM p-APMSF4ttlUTHBSffl 

*"C3 7 tier 1 8*mtfttt«u Soffit i 9* 
ti^tt^amijtSrEiiRft. JJnytftyhGTF-B 

1/ h 3 /< — ;VHW 5 5M7A^n7 h^77^-M 
K<fc?K y =3Vtf^^HGTF-C«:^TV^!?A 

ffl1-£GTF-D£[I!tt, ^h^F3y^7-;a- 
^^PS14»«BHI^*±»ct!), J§© 
b<Dlfm (Carbohydr. Res. 158:147-155, 1986) IdJp 
DT, St^T^fr-^Aifcffi, DEAEt/VP^M 

GTF-BiGTF-C(D!J3y^tyf^ &tfG 
T F - D (OM{b^^^*f-T 5 * / * n -^/ugtfcMH P 
1 2 6 tMH P 1 3 6<DRJ&&&^ ±1ibmtiiV>%mV 
m^tcEL I SA<Z>«*Sr*2t*i- 0 

[0 0 5 6] 

[«2] 



TF-D 



£^LTV^5 0 ft*3, ffiftftcO G T F - B 

[0 0 5 9] (2) GTF-BOTIG^ffiMS 
IB 

!>3>br^>HGTF-B©»^»««fi (6 mU) . fi 

^s^n^y >H^(io~50/i g ), ioomMy ^wnasm 

(ph 6. o)sa omrs^w- h y * 

(625m 1) ^37 < CT*10^Wy P W^^r^^<-i/3>'L^ 
@L 300mM^3*ir^#100inMy (pH6. 0) 8:125 ji 



ft S R & tt 



GTF-B 



GTF-C 



+ + 



+ + + 
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fc&mzm^&tikm. (50W, 3fJ>W) U 4*LfcWlG 



■to 
[0 0 6 01 

[S3] 





& m m 


MHP12 6#t# 


10Ml 


4 


6. 


3 % 




25tfl 


6 


8. 


8% 




60tfl 


7 


2. 


6 % 


MHP 1 3 


lO/ll 


6 


8. 


9 % 




25ul 


8 


5. 


2 % 




50mI 


8 


9. 


5% 



[ o o 6 1 j m 3 <Pte&a*»i mhp i 2 e& 

(3) ftffiWMMfcOffig 

MHP 1 2 6S0MHP 1 3 6^7 ^ n— TvWfetffcOft 
mSaiSMfcSrft^-t-SBet'C, GTF-B©C*«|M* 



1 SAU.J.»JW^fc« C^Sffi ^^gr^LfcGTF^V 
^tfJjUS, (FEBS Microbiol. Let. 72:298-30 

2, 1990) i5«iLfc^ii^P-ypCK4 1 
S^^OS*ttffl«lSrflJ8Lttfflbfc. KSB 

[00 6 2] 
[«4] 



St ft 


a 0 


PCK4 lttHUD 


HIJGTF-B 


MHP 12 6 


+ 


+ + 


MHP 1 3 6 


1. b«. 


+ + + 



[0 0 6 3] t^co r 

o. 2*jfrc*>ofcr t**1-« *4ons*^b, 

^n-t^ft#MHP12 6tt, pCK4 1ttffl*Ry 
»»GTF-B^)W$iIRi:RjeLfcO^ MHP 126 

£tifc 0 — *S t^MHP l 3 6Bu p 

CK4 1 £tt±<Kft«i\ »©GTF-BtO^SiS 

tfc 0 MHP136 ©tS;jS»»«SHari7 f b y 

[00 6 4] (4) T^ytJ-ftotofe 
^Vx*S9*—TA'ftftT4y 94 h (Z 
YMEDtt (Mi x JR*: 3**/<>f* (*) ) Srffl 

«rfrV\ ^-/^n — ^/UjftfrMHP 1 2 6&tfMHP 1 
3 6 <DT4 Lfc c MH P 1 2 6 RXfMH 

P 1 3 6tt#0>7*f y^^f^ttftlCIgGxtffcofc. 
[0 0 6 5] HJfetfN ^7^P-t;«MHP 1 2 



-trnnmm • &mt&mmcmtttmv. mhp i 2 

6&t*MHP 1 3 6©««±flKRft*fflV>TA«»38tt 

50- 4 00 /x 1, 0. 5%^3**±tf0. 5%^ Hfrfctrgft* 
THB#*2ml*/h^?^t**rtf^AiX, ^h^ha 

• ^a^y^ps 1 4&<Dfji&*®£iG&5 
SrttMU 3 7^. 16WMBK 3 0g«^T-cn-y^ 

Ttf/i^y^jWI (lOfMB) U tH 

^Sr**/^* — *?vMK# (B19) SrS*-f5^>f^ 

[0 0 6 6] 
1*5] 
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B 1 9 tiifc 400 Ml 



MHP12 6$i* BOul 

100 Ml 
200 Ml 
400 Ml 



MHP13 6ffi# 50M1 

100 Ml 
200 Ml 
400 Ml 



4 7. 7 4% 



18. 8 8% 

17. 16% 
16. 16% 

18. 10% 



2 4. 8 7% 

18. 9 9% 

19. 17% 
18. 6 2% 



o. o% 



6 0. 5 % 
6 4.1% 
6 6. 1 % 
6 2. 1 % 



4 7. 9 % 
6 0. 2 % 

5 9.8% 

6 1. 0 % 



[0 0 6 7] ms<Dl&m-i. MHP 1 2 6&tfMHP 1 

$ y^psi 4W<D¥-mm~<o®%>ftkmk. bp 

[0068] (2) mkvy Y A«^fe«l©i|g 
— t /HftftMH P 1 2 6 W&fcg^n 7* !> vmft, 3 5 
[00 6 9] ®?/U—7A 

o 0^-75/ h (6E) fc, -=ey ^n— ^/ptfLfrSr^Sft 
v^3 5%-> 3*frftSr4-x.T^W1--5„ 



*Yv7Y*yDx • ?a-^y^Pl 4#&2 0 0<£ 
77h (6E) tag?fe£li\ ^-/ugtftwS:^ 

[0 0 7 0] ®^/C 

* h P-7"h=i5/*^ • 5a-^y7PS 1 4«c£2 0 B 
$?yY (6 BE) lO&lfeiSi^ y ^ n — f/l/^MH 
P 1 2 6 (m%$L®m&>) Sr 0 . 0 1 %<w/w)jg£(;:gs;!jg t 
fc3 5%iX3«hftSr-^^.r^W-f 5. 7°A~Ctf> 
*9ft*l:::|8VvC, ±12ro&g?£ S 5 7 P 

XT«W^, 7 7 0^-eSiSU TgK3S£ Lfc£b#tf> 
Sfi -f X(0*& (J. Dent. Res. 23 : 439-444, 1944) (C 

>&&£*fteK« 6 ~ 8 fcjjrt-. 
[0 0 7 1] 
[«6] 



7-y h 




mmn&m 






1 


0 


6 


0 


6 


2 


0 


1 1 


0 


l i 


3 


0 


8 


0 


8 


4 


0 


9 


0 


9 


5 


0 


8 


0 


8 




0 


8 


0 


8 



[0 0 7 2] 



[«7] 
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(0 0 7 3] 



1 

y y h 




m vttt -n-y _x_ ]K 


pyfr XfV- -r-r 




l 


1 4 


5 5 


3 


7 2 


2 


1 5 


6 0 


4 


7 9 


3 


2 0 


6 5 


0 


8 5 


4 


1 5 

J. o 


7 2 


4 




5 


1 0 


6 1 


0 


7 1 


6 


1 5 


6 7 


3 


8 5 


7 


2 0 


8 2 


4 


10 6 




1 6 


^ 


Lj 3 — 


8 5 



y v Y 








/^3J. 
D ST 


1 


7 


5 2 


1 


6 0 


2 


8 


5 6 


0 


6 4 


3 


5 


4 8 


3 


5 6 


4 


6 


4 7 


0 


5 3 


5 


5 


6 2 


3 


7 0 


6 


4 


4 6 


4 


5 4 


¥^ 


6 


5 2 


2 


6 0 



[0 0 7 4] S6Xtf*7fc*S*L5«fc5fc, 

^/u-yAi??t>^g (P<o. oi) fcfiv\ r<o^ 

[0 0 7 5] *7 2ltf*8K:*3*l,5J; 5fc* ^ 

ffi4*©*4**^r*(p<o. oDicfi^ofco ^ 

< 0 ^-/Bt(^ *y^n-t^ttftMHPl 2 6 

SEQUENCE LISTING 

<;110>; NIHON UNIVERSITY 

<;120>; A medicament for dental prophylaxis 

<;130>; P99-0389 

<;140>; 

<;141>; 



J: D fto-cv^5 0 roritt, ^e/^n- 

tyVfiifrMHP 1 2 6[£* hl//h3y^^ • ;a-^ 

MHP 1 3 6<D£o\C, XY\szfY*y%x • 

V^dSjg^l-SGTF-BJcWMttfcKJSU iGTF 
-BOW I G£jM5tt*RftrS*y 9 n-*A<*WW* 

[0 0 7 6] 

GTF-BWI G-ggSffittSrlfifrr / ^ n— Jvu 
[0 0 7 7] 

[eai$] 



<;160>; 6 



• > 
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<;170>; Patentln Ver. 2.0 
<;210>; 1 
<;211>; 1476 
<;212>; PRT 

<;213>; Streptococcus mutans 
<;400>; 1 

Met Asp Lys Lys Val Arg Tyr Lys Leu Arg Lys Val Lys Lys Arg Trp 

15 10 15 

Val Thr Val Ser Val Ala Ser Ala Val Met Thr Leu Thr Thr Leu Ser 

20 25 30 

Gly Gly Leu Val Lys Ala Asp Ser Asn Glu Ser Lys Ser Gin lie Ser 

35 40 45 

Asn Asp Ser Asn Thr Ser Val Val Thr Ala Asn Glu Glu Ser Asn Val 

50 55 60 

lie Thr Glu Ala Thr Ser Lys Gin Glu Ala Ala Ser Ser Gin Thr Asn 
65 70 75 80 

His Thr Val Thr Thr Ser Ser Ser Ser Thr Ser Val Val Asn Pro Lys 

85 90 95 



Glu Val Val Ser Asn Pro Tyr Thr Val Gly Glu Thr Ala Ser Asn Gly 

100 105 110 

Glu Lys Leu Gin Asn Gin Thr Thr Thr Val Asp Lys Thr Ser Glu Ala 

115 120 125 

Ala Ala Asn Asn He Ser Lys Gin Thr Thr Glu Ala Asp Thr Asp Val 

130 135 140 

He Asp Asp Ser Asn Ala Ala Asn Leu Gin He Leu Glu Lys Leu Pro 
145 150 155 160 

Asn Val Lys Glu He Asp Gly Lys Tyr Tyr Tyr Tyr Asp Asn Asn Gly 

165 170 175 

Lys Val Arg Thr Asn Phe Thr Leu He Ala Asp Gly Lys He Leu His 

180 185 190 

Phe Asp Glu Thr Gly Ala Tyr Thr Asp Thr Ser He Asp Thr Val Asn 

195 200 205 

Lys Asp He Val Thr Thr Arg Ser Asn Leu Tyr Lys Lys Tyr Asn Gin 

210 215 220 

Val Tyr Asp Arg Ser Ala Gin Ser Phe Glu His Val Asp His Tyr Leu 
225 230 235 240 

Thr Ala Glu Ser Trp Tyr Arg Pro Lys Tyr He Leu Lys Asp Gly Lys 

245 250 255 



Thr Trp Thr Gin Ser Thr Glu Lys Asp Phe Arg Pro Leu Leu Met Thr 

260 265 270 

Trp Trp Pro Asp Gin Glu Thr Gin Arg Gin Tyr Val Asn Tyr Met Asn 

275 280 285 

Ala Gin Leu Gly He Asn Lys Thr Tyr Asp Asp Thr Ser Asn Gin Leu 

290 295 300 

Gin Leu Asn He Ala Ala Ala Thr He Gin Ala Lys He Glu Ala Lys 
305 310 315 320 

He Thr Thr Leu Lys Asn Thr Asp Trp Leu Arg Gin Thr He Ser Ala 

325 330 335 
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Phe Val Lys Thr Gin Ser Ala Trp Asn Ser Asp Ser Glu Lys Pro Phe 

340 345 350 

Asp Asp His Leu Gin Asn Gly Ala Val Leu Tyr Asp Asn Glu Gly Lys 

355 360 365 

Leu Thr Pro Tyr Ala Asn Ser Asn Tyr Arg He Leu Asn Arg Thr Pro 

370 375 380 

Thr Asn Gin Thr Gly Lys Lys Asp Pro Arg Tyr Thr Ala Asp Asn Thr 
385 390 395 400 

He Gly Gly Tyr Glu Phe Leu Leu Ala Asn Asp Val Asp Asn Ser Asn 

405 410 415 

Pro Val Val Gin Ala Glu Gin Leu Asn Trp Leu His Phe Leu Met Asn 

420 425 430 

Phe Gly Asn He Tyr Ala Asn Asp Pro Asp Ala Asn Phe Asp Ser He 

435 440 445 

Arg Val Asp Ala Val Asp Asn Val Asp Ala Asp Leu Leu Gin He Ala 

450 455 460 

Gly Asp Tyr Leu Lys Ala Ala Lys Gly He His Lys Asn Asp Lys Ala 
465 470 475 480 

Ala Asn Asp His Leu Ser He Leu Glu Ala Trp Ser Asp Asn Asp Thr 

485 490 495 

Pro Tyr Leu His Asp Asp Gly Asp Asn Met He Asn Met Asp Asn Lys 

500 505 510 

Leu Arg Leu Ser Leu Leu Phe Ser Leu Ala Lys Pro Leu Asn Gin Arg 

515 520 525 

Ser Gly Met Asn Pro Leu He Thr Asn Ser Leu Val Asn Arg Thr Asp 

530 535 540 

Asp Asn Ala Glu Thr Ala Ala Val Pro Ser Tyr Ser Phe lie Arg Ala 
545 550 555 560 



His Asp Ser Glu Val Gin Asp Leu He Arg Asp He He Lys Ala Glu 

565 570 575 

He Asn Pro Asn Val Val Gly Tyr Ser Phe Thr Met Glu Glu He Lys 

580 585 590 

Lys Ala Phe Glu He Tyr Asn Lys Asp Leu Leu Ala Thr Glu Lys Lys 

595 600 605 

Tyr Thr His Tyr Asn Thr Ala Leu Ser Tyr Ala Leu Leu Leu Thr Asn 

610 615 620 

Lys Ser Ser Val Pro Arg Val Tyr Tyr Gly Asp Met Phe Thr Asp Asp 
625 630 635 640 

Gly Gin Tyr Met Ala His Lys Thr He Asn Tyr Glu Ala lie Glu Thr 

645 650 655 

Leu Leu Lys Ala Arg He Lys Tyr Val Ser Gly Gly Gin Ala Met Arg 

660 665 670 

Asn Gin Gin Val Gly Asn Ser Glu He He Thr Ser Val Arg Tyr Gly 

675 680 685 

Lys Gly Ala Leu Lys Ala Thr Asp Thr Gly Asp Arg Thr Thr Arg Thr 

690 695 700 

Ser Gly Val Ala Val He Glu Gly Asn Asn Pro Ser Leu Arg Leu Lys 
705 710 715 720 
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Ala Ser Asp Arg Val Val Val Asn Met Gly Ala Ala His Lys Asn Gin 

725 730 735 

Ala Tyr Arg Pro Leu Leu Leu Thr Thr Asp Asn Gly He Lys Ala Tyr 

740 745 750 

His Ser Asp Gin Glu Ala Ala Gly Leu Val Arg Tyr Thr Asn Asp Arg 

755 760 765 

Gly Glu Leu He Phe Thr Ala Ala Asp lie Lys Gly Tyr Ala Asn Pro 

770 775 780 

Gin Val Ser Gly Tyr Leu Gly Val Trp Val Pro Val Gly Ala Ala Ala 
785 790 795 800 

Asp Gin Asp Val Arg Val Ala Ala Ser Thr Ala Pro Ser Thr Asp Gly 

805 810 815 

Lys Ser Val His Gin Asn Ala Ala Leu Asp Ser Arg Val Met Phe Glu 

820 825 830 

Gly Phe Ser Asn Phe Gin Ala Phe Ala Thr Lys Lys Glu Glu Tyr Thr 

835 840 845 

Asn Val Val He Ala Lys Asn Val Asp Lys Phe Ala Glu Trp Gly Val 

850 855 860 

Thr Asp Phe Glu Met Ala Pro Gin Tyr Val Ser Ser Thr Asp Gly Ser 
865 870 875 880 

Phe Leu Asp Ser Val He Gin Asn Gly Tyr Ala Phe Thr Asp Arg Tyr 

885 890 895 

Asp Leu Gly lie Ser Lys Pro Asn Lys Tyr Gly Thr Ala Asp Asp Leu 

900 905 910 

Val Lys Ala He Lys Ala Leu His Ser Lys Gly He Lys Val Met Ala 

915 920 925 

Asp Trp Val Pro Asp Gin Met Tyr Ala Phe Pro Glu Lys Glu Val Val 

930 935 940 

Thr Ala Thr Arg Val Asp Lys Tyr Gly Thr Pro Val Ala Gly Ser Gin 
945 950 955 960 

He Lys Asn Thr Leu Tyr Val Val Asp Gly Lys Ser Ser Gly Lys Asp 

965 970 975 

Gin Gin Ala Lys Tyr Gly Gly Ala Phe Leu Glu Glu Leu Gin Ala Lys 

980 985 990 

Tyr Pro Glu Leu Phe Ala Arg Lys Gin He Ser Thr Gly Val Pro Met 

995 1000 1005 

Asp Pro Ser Val Lys He Lys Gin Trp Ser Ala Lys Tyr Phe Asn Gly 
1010 1015 1020 



Thr Asn He Leu Gly Arg Gly Ala Gly Tyr Val Leu Lys Asp Gin Ala 
1025 1030 1035 1040 

Thr Asn Thr Tyr Phe Asn He Ser Asp Asn Lys Glu He Asn Phe Leu 

1045 1050 1055 

Pro Lys Thr Leu Leu Asn Gin Asp Ser Gin Val Gly Phe Ser Tyr Asp 

1060 1065 1070 

Gly Lys Gly Tyr Val Tyr Tyr Ser Thr Ser Gly Tyr Gin Ala Lys Asn 

1075 1080 1085 

Thr Phe He Ser Glu Gly Asp Lys Trp Tyr Tyr Phe Asp Asn Asn Gly 

1090 1095 1100 

Tyr Met Val Thr Gly Ala Gin Ser He Asn Gly Val Asn Tyr Tyr Phe 
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1105 1110 1115 1120 

Leu Ser Asn Gly Leu Gin Leu Arg Asp Ala He Leu Lys Asn Glu Asp 

1125 1130 1135 

Gly Thr Tyr Ala Tyr Tyr Gly Asn Asp Gly Arg Arg Tyr Glu Asn Gly 

1140 1145 1150 

Tyr Tyr Gin Phe Met Ser Gly Val Trp Arg His Phe Asn Asn Gly Glu 

1155 1160 1165 

Met Ser Val Gly Leu Thr Val lie Asp Gly Gin Val Gin Tyr Phe Asp 
1170 1175 1180 



Glu Met Gly Tyr Gin Ala Lys Gly Lys Phe Val Thr Thr Ala Asp Gly 
1185 1190 1195 1200 

Lys He Arg Tyr Phe Asp Lys Gin Ser Gly Asn Met Tyr Arg Asn Arg 

1205 1210 1215 

Phe He Glu Asn Glu Glu Gly Lys Trp Leu Tyr Leu Gly Glu Asp Gly 

1220 1225 1230 

Ala Ala Val Thr Gly Ser Gin Thr He Asn Gly Gin His Leu Tyr Phe 

1235 1240 1245 

Arg Ala Asn Gly Val Gin Val Lys Gly Glu Phe Val Thr Asp His His 

1250 1255 1260 

Gly Arg lie Ser Tyr Tyr Asp Gly Asn Ser Gly Asp Gin He Arg Asn 
1265 1270 1275 1280 

Arg Phe Val Arg Asn Ala Gin Gly Gin Trp Phe Tyr Phe Asp Asn Asn 

1285 1290 1295 

Gly Tyr Ala Val Thr Gly Ala Arg Thr He Asn Gly Gin His Leu Tyr 

1300 1305 1310 

Phe Arg Ala Asn Gly Val Gin Val Lys Gly Glu Phe Val Thr Asp Arg 

1315 1320 1325 

Tyr Gly Arg He Ser Tyr Tyr Asp Gly Asn Ser Gly Asp Gin He Arg 

1330 1335 1340 

Asn Arg Phe Val Arg Asn Ala Gin Gly Gin Trp Phe Tyr Phe Asp Asn 
1345 1350 1355 1360 

Asn Gly Tyr Ala Val Thr Gly Ala Arg Thr He Asn Gly Gin His Leu 

1365 1370 1375 

Tyr Phe Arg Ala Asn Gly Val Gin Val Lys Gly Glu Phe Val Thr Asp 

1380 1385 1390 

Arg His Gly Arg He Ser Tyr Tyr Asp Gly Asn Ser Gly Asp Gin He 

1395 1400 1405 

Arg Asn Arg Phe Val Arg Asn Ala Gin Gly Gin Trp Phe Tyr Phe Asp 

1410 1415 1420 

Asn Asn Gly Tyr Ala Val Thr Gly Ala Arg Thr He Asn Gly Gin His 
1425 1430 1435 1440 

Leu Tyr Phe Arg Ala Asn Gly Val Gin Val Lys Gly Glu Phe Val Thr 

1445 1450 1455 

Asp Arg Tyr Gly Arg He Ser Tyr Tyr Asp Ala Asn Ser Gly Glu Arg 

1460 1465 1470 

Val Arg He Asn 
1475 
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<;210>; 2 
<;211>; 1017 
<;212>; PRT 

<;213>; Streptococcus mutans 
<;400>; 2 

Leu Val Lys Ala Asp Ser Asn Glu Ser Lys Ser Gin lie Ser Asn Asp 

15 10 15 

Ser Asn Thr Ser Val Val Thr Ala Asn Glu Glu Ser Asn Val He Thr 

20 25 30 

Glu Ala Thr Ser Lys Gin Glu Ala Ala Ser Ser Gin Thr Asn His Thr 

35 40 45 

Val Thr Thr Ser Ser Ser Ser Thr Ser Val Val Asn Pro Lys Glu Val 

50 55 60 

Val Ser Asn Pro Tyr Thr Val Gly Glu Thr Ala Ser Asn Gly Glu Lys 
65 70 75 80 

Leu Gin Asn Gin Thr Thr Thr Val Asp Lys Thr Ser Glu Ala Ala Ala 

85 90 95 

Asn Asn lie Ser Lys Gin Thr Thr Glu Ala Asp Thr Asp Val He Asp 

100 105 110 

Asp Ser Asn Ala Ala Asn Leu Gin He Leu Glu Lys Leu Pro Asn Val 

115 120 125 

Lys Glu He Asp Gly Lys Tyr Tyr Tyr Tyr Asp Asn Asn Gly Lys Val 

130 135 140 

Arg Thr Asn Phe Thr Leu lie Ala Asp Gly Lys He Leu His Phe Asp 
145 150 155 160 

Glu Thr Gly Ala Tyr Thr Asp Thr Ser He Asp Thr Val Asn Lys Asp 

165 170 175 

He Val Thr Thr Arg Ser Asn Leu Tyr Lys Lys Tyr Asn Gin Val Tyr 

180 185 190 

Asp Arg Ser Ala Gin Ser Phe Glu His Val Asp His Tyr Leu Thr Ala 

195 200 205 

Glu Ser Trp Tyr Arg Pro Lys Tyr He Leu Lys Asp Gly Lys Thr Trp 

210 215 220 

Thr Gin Ser Thr Glu Lys Asp Phe Arg Pro Leu Leu Met Thr Trp Trp 
225 230 235 240 

Pro Asp Gin Glu Thr Gin Arg Gin Tyr Val Asn Tyr Met Asn Ala Gin 

245 250 255 

Leu Gly He Asn Lys Thr Tyr Asp Asp Thr Ser Asn Gin Leu Gin Leu 
260 265 270 



Asn He Ala Ala Ala Thr He Gin Ala Lys He Glu Ala Lys He Thr 

275 280 285 

Thr Leu Lys Asn Thr Asp Trp Leu Arg Gin Thr He Ser Ala Phe Val 

290 295 300 

Lys Thr Gin Ser Ala Trp Asn Ser Asp Ser Glu Lys Pro Phe Asp Asp 
305 310 315 320 

His Leu Gin Asn Gly Ala Val Leu Tyr Asp Asn Glu Gly Lys Leu Thr 

325 330 335 

Pro Tyr Ala Asn Ser Asn Tyr Arg lie Leu Asn Arg Thr Pro Thr Asn 
340 345 350 
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Gin Thr Gly Lys Lys Asp Pro Arg Tyr Thr Ala Asp Asn Thr He Gly 

355 360 365 

Gly Tyr Glu Phe Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro Val 

370 375 380 

Val Gin Ala Glu Gin Leu Asn Trp Leu His Phe Leu Met Asn Phe Gly 
385 390 395 400 

Asn He Tyr Ala Asn Asp Pro Asp Ala Asn Phe Asp Ser lie Arg Val 

405 410 415 

Asp Ala Val Asp Asn Val Asp Ala Asp Leu Leu Gin He Ala Gly Asp 
420 425 430 



Tyr Leu Lys Ala Ala Lys Gly He His Lys Asn Asp Lys Ala Ala Asn 

435 440 445 

Asp His Leu Ser lie Leu Glu Ala Trp Ser Asp Asn Asp Thr Pro Tyr 

450 455 460 

Leu His Asp Asp Gly Asp Asn Met He Asn Met Asp Asn Lys Leu Arg 
465 470 475 480 

Leu Ser Leu Leu Phe Ser Leu Ala Lys Pro Leu Asn Gin Arg Ser Gly 

485 490 495 

Met Asn Pro Leu He Thr Asn Ser Leu Val Asn Arg Thr Asp Asp Asn 

500 505 510 

Ala Glu Thr Ala Ala Val Pro Ser Tyr Ser Phe He Arg Ala His Asp 

515 520 525 

Ser Glu Val Gin Asp Leu lie Arg Asp He lie Lys Ala Glu lie Asn 

530 535 540 

Pro Asn Val Val Gly Tyr Ser Phe Thr Met Glu Glu lie Lys Lys Ala 
545 550 555 560 

Phe Glu He Tyr Asn Lys Asp Leu Leu Ala Thr Glu Lys Lys Tyr Thr 

565 570 575 

His Tyr Asn Thr Ala Leu Ser Tyr Ala Leu Leu Leu Thr Asn Lys Ser 

580 585 590 

Ser Val Pro Arg Val Tyr Tyr Gly Asp Met Phe Thr Asp Asp Gly Gin 

595 600 605 

Tyr Met Ala His Lys Thr He Asn Tyr Glu Ala He Glu Thr Leu Leu 

610 615 620 

Lys Ala Arg He Lys Tyr Val Ser Gly Gly Gin Ala Met Arg Asn Gin 
625 630 635 640 

Gin Val Gly Asn Ser Glu He He Thr Ser Val Arg Tyr Gly Lys Gly 

645 650 655 

Ala Leu Lys Ala Thr Asp Thr Gly Asp Arg Thr Thr Arg Thr Ser Gly 

660 665 670 

Val Ala Val He Glu Gly Asn Asn Pro Ser Leu Arg Leu Lys Ala Ser 

675 680 685 

Asp Arg Val Val Val Asn Met Gly Ala Ala His Lys Asn Gin Ala Tyr 

690 695 700 

Arg Pro Leu Leu Leu Thr Thr Asp Asn Gly lie Lys Ala Tyr His Ser 
705 710 715 720 

Asp Gin Glu Ala Ala Gly Leu Val Arg Tyr Thr Asn Asp Arg Gly Glu 

725 730 735 
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Leu He Phe Thr Ala Ala Asp lie Lys Gly Tyr Ala Asn Pro Gin Val 

740 745 750 

Ser Gly Tyr Leu Gly Val Trp Val Pro Val Gly Ala Ala Ala Asp Gin 

755 760 765 

Asp Val Arg Val Ala Ala Ser Thr Ala Pro Ser Thr Asp Gly Lys Ser 

770 775 780 

Val His Gin Asn Ala Ala Leu Asp Ser Arg Val Met Phe Glu Gly Phe 
785 790 795 800 

Ser Asn Phe Gin Ala Phe Ala Thr Lys Lys Glu Glu Tyr Thr Asn Val 

805 810 815 

Val lie Ala Lys Asn Val Asp Lys Phe Ala Glu Trp Gly Val Thr Asp 

820 825 830 

Phe Glu Met Ala Pro Gin Tyr Val Ser Ser Thr Asp Gly Ser Phe Leu 

835 840 845 

Asp Ser Val lie Gin Asn Gly Tyr Ala Phe Thr Asp Arg Tyr Asp Leu 

850 855 860 

Gly He Ser Lys Pro Asn Lys Tyr Gly Thr Ala Asp Asp Leu Val Lys 
865 870 875 880 

Ala He Lys Ala Leu His Ser Lys Gly He Lys Val Met Ala Asp Trp 

885 890 895 



Val Pro Asp Gin Met Tyr Ala Phe Pro Glu Lys Glu Val Val Thr Ala 

900 905 910 

Thr Arg Val Asp Lys Tyr Gly Thr Pro Val Ala Gly Ser Gin He Lys 

915 920 925 

Asn Thr Leu Tyr Val Val Asp Gly Lys Ser Ser Gly Lys Asp Gin Gin 

930 935 940 

Ala Lys Tyr Gly Gly Ala Phe Leu Glu Glu Leu Gin Ala Lys Tyr Pro 
945 950 955 960 

Glu Leu Phe Ala Arg Lys Gin He Ser Thr Gly Val Pro Met Asp Pro 

965 970 975 

Ser Val Lys He Lys Gin Trp Ser Ala Lys Tyr Phe Asn Gly Thr Asn 

980 985 990 

He Leu Gly Arg Gly Ala Gly Tyr Val Leu Lys Asp Gin Ala Thr Asn 

995 1000 1005 

Thr Tyr Phe Asn He Ser Asp Asn Lys 

1010 1015 
<;210>; 3 
<;211>; 380 
<;212>; PRT 

<;213>; Streptococcus mutans 
<;400>; 3 

Trp Tyr Tyr Phe Asp Asn Asn Gly Tyr Met Val Thr Gly Ala Gin Ser 

15 10 15 

lie Asn Gly Val Asn Tyr Tyr Phe Leu Ser Asn Gly Leu Gin Leu Arg 

20 25 30 

Asp Ala He Leu Lys Asn Glu Asp Gly Thr Tyr Ala Tyr Tyr Gly Asn 

35 40 45 

Asp Gly Arg Arg Tyr Glu Asn Gly Tyr Tyr Gin Phe Met Ser Gly Val 
50 55 60 
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Trp Arg His Phe Asn Asn Gly Glu Met Ser Val Gly Leu Thr Val He 
65 70 75 80 

Asp Gly Gin Val Gin Tyr Phe Asp Glu Met Gly Tyr Gin Ala Lys Gly 

85 90 95 

Lys Phe Val Thr Thr Ala Asp Gly Lys lie Arg Tyr Phe Asp Lys Gin 

100 105 110 

Ser Gly Asn Met Tyr Arg Asn Arg Phe He Glu Asn Glu Glu Gly Lys 

115 120 125 

Trp Leu Tyr Leu Gly Glu Asp Gly Ala Ala Val Thr Gly Ser Gin Thr 
130 135 140 



He Asn Gly Gin His Leu Tyr Phe Arg Ala Asn Gly Val Gin Val Lys 
145 150 155 160 

Gly Glu Phe Val Thr Asp His His Gly Arg He Ser Tyr Tyr Asp Gly 

165 170 175 

Asn Ser Gly Asp Gin He Arg Asn Arg Phe Val Arg Asn Ala Gin Gly 

180 185 190 

Gin Trp Phe Tyr Phe Asp Asn Asn Gly Tyr Ala Val Thr Gly Ala Arg 

195 200 205 

Thr lie Asn Gly Gin His Leu Tyr Phe Arg Ala Asn Gly Val Gin Val 

210 215 220 

Lys Gly Glu Phe Val Thr Asp Arg Tyr Gly Arg He Ser Tyr Tyr Asp 
225 230 235. 240 

Gly Asn Ser Gly Asp Gin He Arg Asn Arg Phe Val Arg Asn Ala Gin 

245 250 255 

Gly Gin Trp Phe Tyr Phe Asp Asn Asn Gly Tyr Ala Val Thr Gly Ala 

260 265 270 

Arg Thr He Asn Gly Gin His Leu Tyr Phe Arg Ala Asn Gly Val Gin 

275 280 285 

Val Lys Gly Glu Phe Val Thr Asp Arg His Gly Arg He Ser Tyr Tyr 

290 295 300 

Asp Gly Asn Ser Gly Asp Gin He Arg Asn Arg Phe Val Arg Asn Ala 
305 310 315 320 

Gin Gly Gin Trp Phe Tyr Phe Asp Asn Asn Gly Tyr Ala Val Thr Gly 

325 330 335 

Ala Arg Thr He Asn Gly Gin His Leu Tyr Phe Arg Ala Asn Gly Val 

340 345 350 

Gin Val Lys Gly Glu Phe Val Thr Asp Arg Tyr Gly Arg He Ser Tyr 

355 360 365 

Tyr Asp Ala Asn Ser Gly Glu Arg Val Arg He Asn 
370 375 380 

<;210>; 4 
<;211>; 486 
<;212>; PRT 

<;213>; Streptococcus [nutans 
<;400>; 4 

Pro He Thr He Lys Thr Met Leu He Thr Tyr Ala Asp Ser Leu Gly 

15 10 15 

Lys Asn Leu Lys Glu Leu Asn Glu Asn He Glu Asn Tyr Phe Ala Asp 

20 25 30 
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Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly Asp 

35 40 45 

Arg Gly Phe Ala Pro He Asp Tyr His Glu Val Asp Ser Ala Phe Gly 

50 55 60 

Asp Trp Asp Asp Val Lys Arg Leu Gly Glu Lys Tyr Tyr Leu Met Phe 
65 70 75 80 

Asp Phe Met lie Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys Asp 

85 90 95 

Tyr Gin Glu Lys His Glu Ala Ser Ala Tyr Lys Asp Leu Phe Leu Asn 

100 . 105 110 

Trp Asp Lys Phe Trp Pro Lys Asn Arg Pro Thr Gin Glu Asp Val Asp 

115 120 125 

Leu lie Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gin Glu lie Gin Phe 

130 135 140 

Ala Asp Gly Ser Val Glu His Leu Trp Asn Thr Phe Gly Glu Glu Gin 
145 150 155 160 

He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Arg Ser 

165 170 175 

Thr He Glu Asn Leu Ala Ala Asn Gly Cys Asp Leu lie Arg Leu Asp 

180 185 190 

Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe Val 

. 195 200 205 

Glu Pro Glu lie Trp Thr Leu Leu Asp Lys Val Arg Asp He Ala Ala 

210 215 220 

Val Ser Gly Ala Glu He Leu Pro Glu He His Glu His Tyr Thr He 
225 230 235 240 

Gin Phe Lys lie Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala Leu 

245 250 255 

Pro Met Val Thr Leu Tyr Ser Leu Tyr Ser Gly Lys Val Asp Arg Leu 

260 265 270 

Ala Lys Trp Val Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu Asp 

275 280 285 

Thr His Asp Gly He Gly Val Val Asp Val Lys Asp lie Leu Thr Asp 

290 295 300 

Glu Glu He Thr Tyr Thr Ser Asn Glu Leu Tyr Lys Val Gly Ala Asn 
305 310 315 320 

Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He Tyr 

325 330 335 



Gin lie Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Gin Lys 

340 345 350 

Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro Gin 

355 360 365 

Val Tyr Tyr Val Gly Phe Leu Ala Gly Lys Asn Asp Leu Glu Leu Leu 

370 375 380 

Glu Ser Thr Lys Glu Gly Arg He He Asn Arg His Tyr Tyr Ser Ser 
385 390 395 400 

Glu Glu He Ala Lys Glu Val Lys Arg Pro Val Val Lys Ala Leu Leu 

405 410 415 



-21- 



Asn Leu Phe Thr Tyr Arg He Gin Ser Ala Ala Phe Asp Leu Asp Gly 

420 425 430 

Arg lie Glu Val Glu Thr Pro Asn Glu Glu Asn He Val lie Glu Arg 

435 440 445 

Gin Asn Lys Asp Gly Ser His lie Ala Thr Ala Glu lie Asn Leu Gin 

450 455 460 

Asp Met Thr Tyr Arg Val Thr Glu Asn Asp Gin Thr He Ser Leu Ser 
465 470 475 480 

Met He Ser Cys Gin Thr 

485 

<;210>; 5 
<;211>; 1375 
<;212>; PRT 

<;213>; Streptococcus nutans 
<;400>; 5 

Met Glu Lys Lys Val Arg Phe Lys Leu Arg Lys Val Lys Lys Arg Trp 

15 10 15 

Val Thr Val Ser He Ala Ser Ala Val Val Thr Leu Thr Ser Leu Ser 

20 25 30 

Gly Ser Leu Val Lys Ala Asp Ser Thr Asp Asp Arg Gin Gin Ala Val 

35 40 45 

Thr Glu Ser Gin Ala Ser Leu Val Thr Thr Ser Glu Ala Ala Lys Glu 

50 55 60 

Thr Leu Thr Ala Thr Asp Thr Ser Thr Ala Thr Ser Ala Thr Ser Gin 
65 70 75 80 

Pro Thr Ala Thr Val Thr Asp Asn Val Ser Thr Thr Asn Gin Ser Thr 

85 90 95 

Asn Thr Thr Ala Asn Thr Ala Asn Phe Val Val Lys Pro Thr Thr Thr 
100 105 110 

Ser Glu Gin Ala Lys Thr Asp Asn Ser Asp Lys He He Thr Thr Ser 

115 120 125 

Lys Ala Val Asn Arg Leu Thr Ala Thr Gly Lys Phe Val Pro Ala Asn 

130 135 140 

Asn Asn Thr Ala His Pro Lys Thr Val Thr Asp Lys He Val Pro He 
145 150 155 160 

Lys Pro Lys He Gly Lys Leu Lys Gin Pro Ser Ser Leu Ser Gin Asp 

165 170 175 

Asp He Ala Ala Leu Gly Asn Val Lys Asn He Arg Lys Val Asn Gly 

180 185 190 

Lys Tyr Tyr Tyr Tyr Lys Glu Asp Gly Thr Leu Gin Lys Asn Tyr Ala 

195 200 205 

Leu Asn He Asn Gly Lys Thr Phe Phe Phe Asp Glu Thr Gly Ala Leu 

210 215 220 

Ser Asn Asn Thr Leu Pro Ser Lys Lys Gly Asn He Thr Asn Asn Asp 
225 230 235 240 

Asn Thr Asn Ser Phe Ala Gin Tyr Asn Gin Val Tyr Ser Thr Asp Val 

245 250 255 

Ala Asn Phe Glu His Val Asp His Tyr Leu Thr Ala Glu Ser Trp Tyr 
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260 



265 



270 



Arg Pro Lys Tyr He Leu Lys Asp Gly Lys Thr Trp Thr Gin Ser Thr 

275 280 285 

Glu Lys Asp Phe Arg Pro Leu Leu Met Thr Trp Trp Pro Asp Gin Glu 

290 295 300 

Thr Gin Arg Gin Tyr Val Asn Tyr Met Asn Ala Gin Leu Gly He His 
305 310 315 320 

Gin Thr Tyr Asn Thr Ala Thr Ser Pro Leu Gin Leu Asn Leu Ala Ala 

325 330 335 

Gin Thr lie Gin Thr Lys lie Glu Glu Lys lie Thr Ala Glu Lys Asn 

340 345 350 

Thr Asn Trp Leu Arg Gin Thr lie Ser Ala Phe Val Lys Thr Gin Ser 

355 360 365 

Ala Trp Asn Ser Asp Ser Glu Lys Pro Phe Asp Asp His Leu Gin Lys 

370 375 380 

Gly Ala Leu Leu Tyr Ser Asn Asn Ser Lys Leu Thr Ser Gin Ala Asn 
385 390 395 400 

Ser Asn Tyr Arg He Leu Asn Arg Thr Pro Thr Asn Gin Thr Gly Lys 

405 410 415 

Lys Asp Pro Arg Tyr Thr Ala Asp Arg Thr lie Gly Gly Tyr Glu Phe 

420 425 430 

Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro Val Val Gin Ala Glu 

435 440 445 

Gin Leu Asn Trp Leu His Phe Leu Met Asn Phe Gly Asn He Tyr Ala 

450 455 460 

Asn Asp Pro Asp Ala Asn Phe Asp Ser He Arg Val Asp Ala Val Asp 
465 470 475 480 

Asn Val Asp Ala Asp Leu Leu Gin He Ala Gly Asp Tyr Leu Lys Ala 

485 490 495 

Ala Lys Gly lie His Lys Asn Asp Lys Ala Ala Asn Asp His Leu Ser 

500 505 510 

He Leu Glu Ala Trp Ser Tyr Asn Asp Thr Pro Tyr Leu His Asp Asp 

515 520 525 

Gly Asp Asn Met He Asn Met Asp Asn Arg Leu Arg Leu Ser Leu Leu 

530 535 540 

Tyr Ser Leu Ala Lys Pro Leu Asn Gin Arg Ser Gly Met Asn Pro Leu 
545 550 555 560 

He Thr Asn Ser Leu Val Asn Arg Thr Asp Asp Asn Ala Glu Thr Ala 

565 570 575 



Ala Val Pro Ser Tyr Ser Phe He Arg Ala His Asp Ser Glu Val Gin 

580 585 590 

Asp Leu lie Arg Asn He He Arg Thr Glu He Asn Pro Asn Val Val 

595 600 605 

Gly Tyr Ser Phe Thr Thr Glu Glu He Lys Lys Ala Phe Glu He Tyr 

610 615 620 

Asn Lys Asp Leu Leu Ala Thr Glu Lys Lys Tyr Thr His Tyr Asn Thr 
625 630 635 640 

Ala Leu Ser Tyr Ala Leu Leu Leu Thr Asn Lys Ser Ser Val Pro Arg 
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645 650 655 

Val Tyr Tyr Gly Asp Met Phe Thr Asp Asp Gly Gin Tyr Met Ala His 

660 665 670 

Lys Thr lie Asn Tyr Glu Ala He Glu Thr Leu Leu Lys Ala Arg He 

675 680 685 

Lys Tyr Val Ser Gly Gly Gin Ala Met Arg Asn Gin Gin Val Gly Asn 

690 695 700 

Ser Glu He lie Thr Ser Val Arg Tyr Gly Lys Gly Ala Leu Lys Ala 
705 710 715 720 

Thr Asp Thr Gly Asp Arg Thr Thr Arg Thr Ser Gly Val Ala Val He 

725 730 ' 735 



Glu Gly Asn Asn Pro Ser Leu Arg Leu Lys Ala Ser Asp Arg Val Val 

740 745 750 

Val Asn Met Gly Ala Ala His Lys Asn Gin Ala Tyr Arg Pro Leu Leu 

755 760 765 

Leu Thr Thr Asp Asn Gly He Lys Ala Tyr His Ser Asp Gin Glu Ala 

770 775 780 

Ala Gly Leu Val Arg Tyr Thr Asn Asp Arg Gly Glu Leu He Phe Thr 
785 790 795 800 

Ala Ala Asp lie Lys Gly Tyr Ala Asn Pro Gin Val Ser Gly Tyr Leu 

805 810 815 

Gly Val Trp Val Pro Val Gly Ala Ala Ala Asp Gin Asp Val Arg. Val 

820 825 830 

Ala Ala Ser Thr Ala Pro Ser Thr Asp Gly Lys Ser Val His Gin Asn 

835 840 845 

Ala Ala Leu Asp Ser Arg Val Met Phe Glu Gly Phe Ser Asn Phe Gin 

850 855 860 

Ala Phe Ala Thr Lys Lys Glu Glu Tyr Thr Asn Val Val He Ala Lys 
865 870 875 880 

Asn Val Asp Lys Phe Ala Glu Trp Gly Val Thr Asp Phe Glu Met Ala 

885 890 895 

Pro Gin Tyr Val Ser Ser Thr Asp Gly Ser Phe Leu Asp Ser Val He 

900 905 910 

Gin Asn Gly Tyr Ala Phe Thr Asp Arg Tyr Asp Leu Gly He Ser Lys 

915 920 925 

Pro Asn Lys Tyr Gly Thr Ala Asp Asp Leu Val Lys Ala He Lys Ala 

930 935 940 

Leu His Ser Lys Gly He Lys Val Met Ala Asp Trp Val Pro Asp Gin 
945 950 955 960 

Met Tyr Ala Leu Pro Glu Lys Glu Val Val Thr Ala Thr Arg Val Asp 

965 970 975 

Lys Tyr Gly Thr Pro Val Ala Gly Ser Gin He Lys Asn Thr Leu Tyr 

980 985 990 

Val Val Asp Gly Lys Ser Ser Gly Lys Asp Gin Gin Ala Lys Tyr Gly 

995 1000 1005 

Gly Ala Phe Leu Glu Glu Leu Gin Ala Lys Tyr Pro Glu Leu Phe Ala 

1010 1015 1020 

Arg Lys Gin He Ser Thr Gly Val Pro Met Asp Pro Ser Val Lys He 
1025 1030 1035 1040 



Lys Gin Trp Ser Ala Lys Tyr Phe Asn Gly Thr Asn lie Leu Gly Arg 

1045 1050 1055 

Gly Ala Gly Tyr Val Leu Lys Asp Gin Ala Thr Asn Thr Tyr Phe Ser 

1060 1065 1070 

Leu Val Ser Asp Asn Thr Phe Leu Pro Lys Ser Leu Val Asn Pro Asn 

1075 1080 1085 

His Gly Thr Ser Ser Ser Val Thr Gly Leu Val Phe Asp Gly Lys Gly 

1090 1095 1100 

Tyr Val Tyr Tyr Ser Thr Ser Gly Asn Gin Ala Lys Asn Ala Phe He 
1105 1110 1115 1120 

Ser Leu Gly Asn Asn Trp Tyr Tyr Phe Asp Asn Asn Gly Tyr Met Val 

1125 1130 1135 

Thr Gly Ala Gin Ser He Asn Gly Ala Asn Tyr Tyr Phe Leu Ser Asn 

1140 1145 1150 

Gly He Gin Leu Arg Asn Ala lie Tyr Asp Asn Gly Asn Lys Val Leu 

1155 1160 1165 

Ser Tyr Tyr Gly Asn Asp Gly Arg Arg Tyr Glu Asn Gly Tyr Tyr Leu 

1170 1175 1180 

Phe Gly Gin Gin Trp Arg Tyr Phe Gin Asn Gly He Met Ala Val Gly 
1185 1190 1195 1200 



Leu Thr Arg Val His Gly Ala Val Gin Tyr Phe Asp Ala Ser Gly Phe 

1205 1210 1215 

Gin Ala Lys Gly Gin Phe He Thr Thr Ala Asp Gly Lys Leu Arg Tyr 

1220 1225 1230 

Phe Asp Arg Asp Ser Gly Asn Gin He Ser Asn Arg Phe Val Arg Asn 

1235 1240 1245 

Ser Lys Gly Glu Trp Phe Leu Phe Asp His Asn Gly Val Ala Val Thr 

1250 1255 1260 

Gly Thr Val Thr Phe Asn Gly Gin Arg Leu Tyr Phe Lys Pro Asn Gly 
1265 1270 1275 1280 

Val Gin Ala Lys Gly Glu Phe lie Arg Asp Ala Asn Gly Tyr Leu Arg 

1285 1290 1295 

Tyr Tyr Asp Pro Asn Ser Gly Asn Glu Val Arg Asn Arg Phe Val Arg 

1300 1305 1310 

Asn Ser Lys Gly Glu Trp Phe Leu Phe Asp His Asn Gly He Ala Val 

1315 1320 1325 

Thr Gly Ala Arg Val Val Asn Gly His Ala Ser He Leu Ser Leu Met 

1330 1335 1340 

Val Phe Arg Leu Arg Glu Ser Ser Leu Gin Ser Val Lys Val Val Ser 
1345 1350 1355 1360 

Asn Thr Met He Leu He Pro Glu Met Lys Phe Val lie Val Met 

1365 1370 1375 



<;210> 
<;211> 
<;212> 
<;213> 
<;400> 
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gcatgcctat tgaggttatg gccaagcggg gcattaaaac attgctttat gggcccatga 60 



aaccagttgg 


tctggaatac 


ccacaagact 


ctccctatgc 


tgttgtgcag 


cttcgacaag 


ttggttttca 


gacccatctt 


aagtggagtg 


gtctggagca 


agcacatttc 


gttcgttatg 


cccctaatct 


tcttgctcct 


acctttgcaa 


gacaaatgac 


aggtgtagag 


ggttatgttg 


tcaatgctgt 


tcgtcgtttc 


aaagatgaag 


ttggtgcttt 


accgtattat 


attacacata 


ttaattttgg 


tatcatcaaa 


gatttgggtg 


atgagaagat 


tgctgagcga 


tcacttaaag 


gatttttaaa 


aatattggtt 


ttattaaata 


tttggaagcc 


tatttcatct 


attgattggc 


acgcaagtaa 


ctaactctgt 


cgtttcattg 


gccagatgct 


gtaagcagcg 


acaattgtgg 


gacagcaatt 


agactgttgt 


ttttttgtgg 


taaataaaat 


aaaaaatttg 


aatattcttt 


gcaaaaagat 


tgttttatta 


ttagaaaggt 


tttaaaattt 


ggaggttcct 


aatggacaag 


aaaagatggg 


tgacagtatc 


tgttgcatct 


ggcttggtta 


aagcagattc 


taatgaatcg 


agtgttgtta 


ctgctaatga 


agaatctaat 


gctgctagta 


gtcaaactaa 


tcatacagta 


aatcccaaag 


aggttgtaag 


taatccttat 


aagcttcaaa 


atcaaacaac 


tacagttgac 


agtaaacaaa 


caaccgaagc 


tgatacagat 


caaatattgg 


aaaaacttcc 


caatgtaaaa 


aataacggca 


aagttcgtac 


taattttaca 


gatgaaactg 


gcgcttatac 


tgatacatca 


acaagaagta 


atctatacaa 


aaaatataat 


gagcatgttg 


atcattattt 


gacagctgag 


gatggcaaaa 


catggacaca 


gtcaacagaa 


tggcctgacc 


aagaaacgca 


gcgtcaatat 


aacaagactt 


at gat gat ac 


aagtaatcaa 


caagcaaaaa 


ttgaggccaa 


aattacaact 


atttccgcat 


ttgttaagac 


acagtcagct 


gatcatttac 


aaaatggagc 


agtgctttac 


aattccaact 


accgtatctt 


aaatcgcacc 


aggtatacag 


ctgataacac 


tatcggcggt 


aattctaatc 


ctgtcgtgca 


ggccgaacaa 


ggtaacattt 


atgccaatga 


tccggatgct 


gataatgtgg 


atgctgactt 


gctccaaatt 


atccataaaa 


atgataaagc 


tgctaatgat 


aacgacactc 


cttaccttca 


tgatgatggc 


cgtttgtctc 


tattattttc 


attagctaaa 


ctcatcacta 


acagtttggt 


gaatcgaact 


tcttattcct 


tcatccgtgc 


ccatgacagt 


aaggcagaaa 


tcaatcctaa 


tettfftCRKtf 


gctttcgaga 


tttacaacaa 


agacttatta 


acggcacttt 


cttatgccct 


gcttttaacc 


ggggatatgt 


ttacagatga 


cgggcaatac 



acaaggggcc gcgagatggt gattataagg 120 
ataatgcagc tggcagcctt tacaatattg 180 
aacaaaaacg tgtcttttcc atgattccag 240 
gcgtcatgca tcgcaactct tacattgact 300 
cgtgtaaaaa tccaaatcta ttctttgctg 360 
aatctgcagc ttctgggctt gttgctggaa 420 
aagcagtaat ctttccgcaa acaacagcta 480 
caaaaagtaa gcattttcaa ccaatgaata 540 
gaccacgtat tcgtgataag aagaaacgtt 600 
atctacagca atttttaact gtttaaataa 660 
ttgagataga aaataactat attagatttg 720 
ttttttgcta atcagtttta agaggacggc 780 
ctaaagttgg agtttgtaat ctccaacttt 840 
tgggtactcc ctgtagataa tgtaaaaaac 900 
gatagttttg tttttatcat gttgtcataa 960 
tttattttta aagaaaaaag aatttttgtt 1020 
gttacaatta taacgttttg aataaaacag 1080 
aaagtgcgtt ataaactgcg caaagttaaa 1140 
gctgtgatga ctttaactac actttcgggt 1200 
aaatcccaaa tttctaatga ttctaatacc 1260 
gtaacaaccg aagcgacatc taagcaagaa 1320 
acgacaagca gtagctctac ttcggtagtt 1380 
actgttgggg aaacagcttc taatggtgaa 1440 
aaaacttctg aagctgctgc taataatatt 1500 
gttattgatg atagcaatgc agccaatcta 1560 
gaaattgatg gtaagtatta ttattatgac 1620 
ttaattgctg atggcaaaat tttacatttt 1680 
attgacactg taaataaaga tatcgtcaca 1740 
caagtttatg atcgctctgc acagagcttt 1800 
agttggtatc gtcctaagta catcttgaag 1860 
aaagatttcc gtcccttatt gatgacatgg 1920 
gttaactaca tgaatgcaca gcttggcatt 1980 
ttgcaattaa atattgcagc tgcaactatt 2040 
ttaaagaata ctgattggct gcgtcagact 2100 
tggaacagtg acagcgaaaa accgtttgat 2160 
gataatgaag gaaaattaac gccttatgct 2220 
ccgaccaatc aaaccggaaa gaaagatcca 2280 
tatgaattcc ttttggccaa cgatgtggat 2340 
ttgaactggc tacattttct catgaacttt 2400 
aactttgatt ccattcgtgt tgatgcggta 2460 
gctggggatt acctcaaagc tgctaagggg 2520 
catttgtcta ttttagaggc atggagtgac 2580 
gacaatatga ttaatatgga taataagctg 2640 
cccttaaatc aacgttcagg catgaatcct 2700 
gatgataatg ctgaaactgc cgcagtccct 2760 
gaagtgcagg atttgattcg tgatatcatc 2820 
tattcattca ctatggagga aatcaagaag 2880 
gctacagaga agaaatacac acactataat 2940 
aacaaatcca gtgtgccgcg tgtctattat 3000 
atggctcata agacgatcaa ttacgaagcc 3060 



atcgaaaccc tgcttaaagc tcgtattaag tatgtttcag gcggtcaagc catgcgcaat 3120 
caacaggttg gcaattctga aatcattacg tctgtccgct atggtaaagg tgctttgaaa 3180 
gcaacggata caggggaccg caccacacgg acttcaggag tggccgtgat tgaaggcaat 3240 
aacccttctt tacgtttgaa ggcttctgat cgcgtggttg tcaatatggg agcagcccat 3300 
aagaaccaag cttaccgacc tttactcttg accacagata acggtatcaa ggcttatcat 3360 
tccgatcaag aagcggctgg tttggtgcgc tacaccaatg acagagggga attgatcttc 3420 
acagcggctg atattaaagg ctatgccaac cctcaagttt ctggctattt aggtgtctgg 3480 
gttccagtag gcgctgccgc tgatcaagat gttcgcgttg cggctagcac ggccccatca 3540 
acagatggca agtctgtgca tcaaaatgcg gcccttgatt cacgcgtcat gtttgaaggt 3600 
ttctctaatt tccaagcttt cgccactaaa aaagaggaat ataccaatgt tgtgattgct 3660 
aagaatgtgg ataagtttgc ggaatggggg gtcacagact ttgaaatggc accgcagtat 3720 
gtgtcttcaa cggatggttc tttcttggat tctgtgatcc aaaacggcta tgcttttacg 3780 
gaccgttatg atttgggaat ttccaaacct aataaatacg ggacagccga tgatttggtg 3840 
aaagccatca aagcgttaca cagcaagggc attaaggtaa tggctgactg ggtgcctgat 3900 
caaatgtatg ctttccctga aaaagaagtg gtaactgcaa cccgtgttga taagtatggg 3960 
actcctgttg caggaagtca gatcaaaaac accctttatg tagttgatgg taagagttct 4020 
ggtaaagatc aacaagccaa gtatggggga gctttcttag aggagctgca agcgaagtat 4080 
ccggagcttt ttgcgagaaa acaaatttcc acaggggttc cgatggatcc ttctgttaag 4140 
attaagcaat ggtctgccaa gtactttaat gggacaaata ttttagggcg cggagcaggc 4200 
tatgtcttaa aagatcaggc aactaatact tactttaata tttcagataa taaagaaata 4260 
aacttccttc ctaaaacatt gttaaaccaa gatagtcaag ttggtttctc ttatgacggt 4320 
aaaggttatg tttattattc aacgagtggt taccaagcca aaaatacttt catcagcgaa 4380 
ggtgataaat ggtattattt tgataataac ggttatatgg tcactggtgc tcaatcaatt 4440 
aacggtgtta attattattt cttatcaaat ggcctacagc tcagagatgc tattcttaag 4500 
aatgaagatg gaacttacgc ttattatgga aatgacggtc gccgttatga aaatggttat 4560 
tatcaattca tgagtggtgt atggcgtcac ttcaataatg gtgaaatgag tgttggatta 4620 
actgtaattg atggtcaggt tcaatacttt gatgaaatgg gctatcaagc caaaggaaaa 4680 
tttgtaacaa ctgccgatgg taaaataaga tattttgata agcaatctgg gaacatgtac 4740 
cgtaatcgtt ttattgaaaa cgaagaaggt aaatggctgt atctcggtga agatggtgca 4800 
gcagtgacag gatctcaaac cattaacggt caacacctgt actttagagc aaacggtgtt 4860 
caggtcaagg gtgaatttgt cactgaccac cacggccgta tcagctatta cgacggcaat 4920 
tcaggggatc aaatccgcaa ccgctttgtc cgcaatgctc agggtcaatg gttctacttt 4980 
gataacaatg gctatgccgt aaccggtgcc agaaccatta acggtcaaca cctatacttt 5040 
agagcaaacg gtgttcaggt caagggtgaa tttgtcactg accgctacgg ccgtatcagc 5100 
tattacgacg gcaattcagg ggatcaaatc cgcaaccgct ttgtccgcaa tgctcagggt 5160 
caatggttct actttgataa caatggctat gccgtaaccg gtgccagaac cattaacggt 5220 
caacacctat actttagagc aaacggtgtt caggtcaagg gtgaatttgt cactgaccgc 5280 
cacggccgta tcagctatta cgacggcaat tcaggggatc aaatccgcaa ccgctttgtc 5340 
cgcaatgctc agggtcaatg gttctacttt gataacaatg gctatgccgt aaccggtgcc 5400 
agaaccatta acggtcaaca cctatacttt agagcaaacg gtgttcaggt caagggtgaa 5460 
tttgtcactg accgccacgg ccgtatcagt tattacgatg ctaactctgg agaacgagtt 5520 
cggattaact aattgaaaaa acgctctctt aagttaatta agagggcgtt tctagggtta 5580 
ggagttttaa atattattta ttatttttct aaaaaatgaa gaatttcatt ataaattaat 5640 
tacgatacat tgtgcttttg ttatagaagt gttacaatac tagt 5684 
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